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1. Apparatus for use in a computer system 
comprising: 

a bus architecture ; 

a plurality of modules connected to the bus 
architecture, at least one module being latency 
tolerant and at least one module being latency 
intolerant, "wherein the bus architecture comprises: 

a primary bus having only latency intolerant 
modules connected thereto; 

a secondary bus having latency tolerant modules 
connected thereto; and 

a primary to secondary bus interface module 
interconnecting the primary and secondary buses. 

2. Apparatus as claimed in claim 1, wherein the 
length of the secondary bus is greater than that of the 
primary bus. 

3. Apparatus as claimed in claim 2, wherein the 
primary bus is less than, or equal to, three pipeline 
stages in length* 

Apparatus as claimed in claim 1, 2 or 3 f 
wherein X^tency tolerant modules connected to the 
secondary Bus are arranged such that the least tolerant 
modules are Xbcated closer to the primary bus than the 
more tolerant modules - 

5 . Apparatubv as claimed in any one of the 
preceding claims, wherein the bus architecture has two 
or more secondary buses\each one connected to the 
primary bus via a separat£\primary to secondary 
interface module. 

* 6 . Apparatus as claimedN^ any one of claims 1 
to 5, wherein the primary bus coititoises: 

a write data bus for transferring write data 
between modules; 
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, a read data bus for transferring read data between 
modules ; 

^transaction bus for transferring control data 

betweenV modules , 

the\read data bus and the write data bus being 
physically, separate from one another. 

7 . Apparatus as claimed in any one of claims 1 
to 6, where ik the secondary bus comprises: 

a write data bus for transferring write data 

between modules\ 

a read data\bus for transferring read data between 

modules ; \ 

a transaction Vus for transferring control data 

between modules, \ 

the read data buk and the write data bus being 
physically separate frdm one another. 

8. Apparatus as claimed in claim 6 or 7, wherein 
a read transaction by a master module involves placing 
read address data indicatifta the location of the 
required data on the transaction bus to which the 
master module is connected, £bd the master module 
receiving the required read data from a target module 
on the read data bus to which the master module is 
connected at an arbitrary time atter the read address 
has been placed on the transaction bus, and wherein the 
write and transaction buses are available for use 
during reception by the master modoiSLe of the return 

read data. \ 

9. Apparatus as claimed in any\one of the 
preceding claims, further comprising: \ 

means for assigning each module in\the system one 
of a predetermined number of priority le^ls ; 

means for assigning each module an iAitial 
position within a queue; \ 

means for receiving respective transaction 
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rkquests from modules 



means for filtering 



the transaction requests from 
the mbdules so as to retain the requests from those 
modules\aving the highest priority level of the 
modules making such requests, thereby producing a set 
of filtered requests; 

from the set of filtered 
request from the module 
ion within the queue, and 
means for sending a request grant message to the 

.ected transaction request was 



means for ^electing 
requests, the transaction 
having the highest gosit: 



module 



rec 




10. Apparatus as claimed in claim 9, wherein the 
number of modules exceeds the predetermined number of 
priority levels. 

Apparatus as claimed in claim 9 or 10, 
comprising means to place a module receiving a 
transaction grant message at the bottom of the queue. 

12. Apparatus as claimed in any one of the 
preceding claxis^s, further comprising: 

a first arbiter means for controlling initiating 
transactions on thk bus architecture; and 

a second arbitek means for controlling return 
transactions on the buk architecture . 

13 . Apparatus as claimed in claim 12 , when read 
as dependent upon claim 5 \r 6, wherein the first 
arbiter means controls use o£ the write and transaction 
buses and the second arbiter mfe^ns controls use of the 
read bus. 

14. Apparatus as claimed in^ny one of the 
preceding claims, wherein each module is assigned an 
address range in a memory map of the apparatus, and 
wherein the apparatus further compri* 

reception means for receiving and string 
availability data indicative of the availability of 
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modules ; 

transaction request means for producing a 
transaction request including target address data 
indicating a target location in the memory map for the 
transaction ; 

decoding means for decoding the target address 
data to produce identity data relating to a target 
module, the target module being assigned an address 
range in the memory map which includes the target 
address data; 

comparison means for analysing the stored 
availability data corresponding to the target module 
identified by the identity data; and 

transaction means, responsive to the comparison 
means, for terminating the transaction request if the 
analyzed availability data indicates that the target 
module is unavailable. 

15- Apparatus as claimed in claim 14, comprising 
a control means for controlling access to the bus 
architecture by the modules and wherein the transaction 
means is operable to forward the transaction request to 
the control means, if the analyzed availability data 
indicates that the target module is available. 

16. Ntoparatus as claimed in any one of the 
preceding cicklms, comprising: 

means forS^ceiving data requests from modules for 
respective required data packets, each request 
including address dk^a indicating the location of the 
data packet concerned /Sand sequence data indicating the 
timing of the request restive to other data requests; 

means for receiving returned data packets and 
associated sequence data; 

a storage device for storing: the returned data 
packets in respective storage locafc^ons therein, in the 
order indicated by the associated sequence data; and 
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retrieval mea^is for retrieving data packets from 
the storage device isi the order of the storage 
locations of the storage device . 

17. Apparatus as claimed in claim 16, wherein the 
retrieval means is operable to cycle through the 
storage locations of the storage device. 

l\. Apparatus as claimed in claim 16 or 17, 
whereinNthe storage device is provided by a dual port 
RAM devic 

19. Apparatus as claimed in any one of the 
preceding claims, comprising: 

a storages device ; 

means for\eceiving read transaction requests from 
modules, each request including address data indicating 
the location of th\ data to be retrieved, and identity 
data indicating theNsource of the transaction message; 

means for sending the address data to the storage 
device ; 

means for storing £be identity data in a queue; 
means for receiving \ retrieved data item from the 

storage device; 

means for matching the \etrieved data item with 
the identity data at the fronCv of the queue; and 

means for returning the retrieved data to the 
module identified by the matched\identity data. 

20 . Apparatus as claimed inNany one of the 
preceding claims, comprising: 

an arbitration unit for granting access to the bus 
in response to requests received fromVhe modules, the 
granting of access being in the form o£\ a dedicated 
data packet issued from the arbitration Wit , whereby 
only the module which has been granted access can use 
that particular dedicated packet to gain access to the 



bus; 



wherein the arbitration unit is operable 



to issue 
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empty data packets during periods when the bus is idle, 
the empty data packets being usable by a module to gain 
access to the bus without making a specific request to 
the arbitration unit for a dedicated packet. 

21. Apparatus as claimed in claim 20, wherein the 
first module to use the empty packet gains access to 
the bus. 

2. Apparatus as claimed in claim 20 or 21, 
wherein\each module has means for converting a 
dedicatedSpacket intended for itself into an empty 
packet . 

23. Apparatus as claimed in claim 20, 21 or 22, 
wherein the arbitration unit is located at one end of 
the bus. 

24 . Apparatus as claimed in any one of the 
preceding clainis, wherdsm the or each bus comprises: 

a plurality of bus dsmnection units for connecting 
modules to the bus concerned; and 

a plurality of bus portitos arranged in series, 



in the series, being 



ae series by way of 



20 each bus portion, except the lal 

connected to the next portion in 
bus portion connection unit, 

25. Apparatus as claimed in claim 24, wherein 
each bus connection unit includes multiplexer circuitry 
25 for selectively connecting a module to the bus 

concerned. 

Apparatus as claimed in claim 24 or 25, 
KV wherein ^ch bus connection unit includes output 
S circuitry ejected to the bus portions to which the 
30 unit is connecbsd, the output circuitry being optimised 

for the length ofN^ie bus portions concerned. 

27. Apparatus as claimed in claim 24, 25 or 26, 
wherein the bus portion^re all substantially equal in 
length. 

35 28. Apparatus for a computer system comprising: 
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a bus architecture; 

a plurality of modules connected to the bus 
architecture, each module being assigned an address 
range in a memory map of the apparatus; 

rece ption means for receiving and storing 
availability data indicative of the availability of 
modules ; 

transaction request means for producing a 
transaction request including target address data 
indicating a target location in the. memory map for the 
transaction; 

decoding means for decoding the target address 
data to produce identity data relating to a target 
module, the target module being assigned an address 
range in the memory map which includes the target 
address data; 

comparison means for analyzing the stored 
availability, data corresponding to the target module 
identified by the identity data; and 

transaction means, responsive to the comparison 
means, for terminating the transaction request if the 
analyzed availability data indicates that the target 
module is unavailable . 

29. Apparatus as claimed in claim 28, comprising 
a control means for controlling access to the bus 
architecture by the modules and wherein the transaction 
means is operable to forward the transaction request to 
the control means, if the analyzed availability data 
indicates that the target module is available. 

30- Apparatus for a computer system comprising: 

a bus architecture; 

a plurality of modules connected to the bus 
architecture ; and 

an arbitration unit for granting access to the bus 
in response to requests received from the modules, the 
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granting of access being in the form of a dedicated- 
packet issued from the arbitration unit, whereby only 
the module which has been granted access can use that 
particular dedicated packet to gain access to the bus; 

characterised in that the arbitration unit is 
operable to issue empty packets during periods when the 
bus is idle, the empty packets being usable by a module 
to gain access to the bus without making a specific 
request to the arbitration unit for a dedicated packet. 

31. Apparatus as claimed in claim 30, wherein the 
first module to use the empty packet gains access to 
the bus . 

Apparatus as claimed in claim 3 0 or 31, 
wherein^^ach module has means for converting a 
dedicated packet intended for itself into an empty 
packet . 

33. Apparatus as claimed in claim 30, 31 or 32, 
wherein the arbitration unit is located at one end of 
the bus, 

34. Apparatus for a computer system comprising: 
a plurality of modules ; 

a storage device ; 

means for receiving read transaction requests from 
modules, each request including address data indicating 
the location of the data to be retrieved, and identity 
data indicating the source of the transaction message; 

means for sending the address data to the storage 
device; 

means for storing the identity data in a queue- 
means for receiving a retrieved data item from the 

storage device; 

means for matching the retrieved data item with 

the identity data at the head of the queue; and 

means for returning the retrieved data to the 

module identified by the matched identity data. 
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A computer system comprising apparatus as 
claimedSsin any one of the preceding claims. 

3 6.\An integrated circuit comprising apparatus as 
claimed in\ny one of the preceding claims. 

37. A graphics processing system comprising 
apparatus as claimed in any one of the preceding 

claims . \ 

38. A games console comprising apparatus as 
claimed in any one o& the preceding claims. 

39. A method of granting bus access to a module 
in a computer system comprising a plurality of modules 
interconnected by the bus, and an arbitration unit for 
granting access to the bus s by issuing dedicated packets 
in response to requests received from the modules, the 
method comprising: 

issuing ettipty packets from the arbitration unit 
during periods when the bus is idle; and, 

allowing any module to use the empty packet in 
order to gain access to the bus. 



